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AMAEEAEAFATICRIT A, v —a 131 ]
Ve7R2 -7 vrI=2DHEENCETT B HE

SRAFEFBERILME CEE | 5 EHTHD)
¥ %

%%%ﬁmxmrmﬁﬁtﬁﬁmﬁ%ﬁﬁﬁ5Lfmé:kﬁﬁﬁ@ﬂ%mxorwammmofﬁrxb,%@*f
b1 v E—w4 %] (interleukin-l, IL-1), IL-6, IL-8, EEEIEF (tumor necrosis factor a, TNFa) Is EQOLIEHT A + 3
TYRERLREERTLTV2DDLELXLNTVS. ZhALDHA b a4 VIIHEREEYRIE LA, ¥4 a4y
Fo b V-7 EBH L TRERIGHERL TW3DEELLATHA. —FTRIL1 LT 2—7va=2} (L]
receptor antagonist, IL-1ra) 7o E DA b VEHEHERFET L L AWLMo THY, BDT7 4~ FAy ZI2F o
T@bf,EE?%&E&E%%@LTM%%@&%ibhfbé.Kﬁ%ﬁmVWKK%VEV%%&%LT%&&E%%
FERIL, *ORCMEFCEELEINS T by v L L1, IL-6, TNFa &0 IL-1ra OmA@ESEIE L. Fhic
LEMBEBFAT 7o vB TV E VRS IEE L DEMLIAD B2, FHICET >T IL-la, IL6 NEH, ELEShD o
LR ETE o, IL-la DE— 212 2RME BRBICED SR, IL-6 O — 7121288 E® 5 his. TNFa itvFho
RIS ThBE S hieh ol Fio [L-lra SR RIEICEA D C — 2 0%, L b B hI» CHBECEE S
Tiz, TALPDERRIEC SV TRHEEREY 1 b H 4 v & IL-lra OWFRNELEIATE D, [L-lra L4EOEECES L
TwbdDEEX LA, L LTy ADEGREETR, BEFEABEZH L-1ralCl s TF VE VIR I BT} 7'a
EVOBREFZHLMH TR b ok, TOZERARPRETEAOFEL IL1 Kk - THEF Tz, L1 EEENT
IL-6 e EDREBIC L > CTh e bh E TV BRER 2 RS L.

Key words acute phase protein, haptoglobin, inflammatory cytokine, turpentine oil, IL-1

receptor antagonist

SHEHRCRY, B v FORERERICE T
i, MaEERTRARD bR, RERCIIRN, BIE,
BE, £F, SR EARDLA, ZhbREIAbEEDE
BEIRTENR, Fe&HcbBEIR LiE LIERSCEE
HiE, BRTE, $ER S EOBKERYET Y. —F, @
BAELPREC S CRENKORM, BOLEFBE, HAn3k
TEMEEEE (erythrocyte sedimentation rate, ESR) DI, 7 4
7Y =R C-RIGHEBE (C-reactive protein, CRP), -~
T el vir EOREMRIERAOHM, NET AT I vo
ETiRErBDERBY,

HEFEZhLORENE«~DEMEEHE L hE 2Rz Xh
TWAHBIZEBELNZIDDoH D, Bz vk rn
Ty =Dl B BWERD YA L ALV EREh S EEER
WENEBRLRE YR LTWAZ EAEONE - TET
29 DR TH A v E—w A+ 1 (interleukin-1, IL-1), B
BIEAF (tumor necrosis factor @, TNFa), IL-6, IL-8 7 &34
ERIEKE S b o TWBi®d, REMEYA L H 4 v L
EhTna% ZhbDHA baf VIRBER X » b7 — 2%

FRLTH L HISEEAN, PR T8 A 3 HZHE

BELTEEWE, 3 IECES L LFIH, 58 UEEY
CRERGHPERTHEEZL LR TV BY,

TO—FTCINEDLEIERH 1 oA vicsd3 b KAEHY
BRBFETHZ LS MER LM, TN IL1 56
(soluble IL-1 receptor, sIL-1R) ® AT % ¥ TNFa Z &
(soluble TNFa receptor, sSTNFaR), IL-1 V& 72 —7 v & 2=
A b (IL-1 receptor antagonist, IL-1ra) 7z & BN#i & X h <€
U ThLORHMBEIREREYHB LTV 240 LE
ZBhTHED, BRETIREMEEYE L BB LD 7 VA
BRIEFECBWTEETHDHEELSRA TS, LLE
DFMZ D WTIZB S TiE7eus.

ERRTERUEREC B CEESRDREREYA b H SV
&5 RN ERAEARIERCOWTRETAENT,
VAR BUREXS ERI LOBHEOAT e € VvOE
4, EBERE L. T LM TRIBINBSEREYA T
AAVERRL, RBRCREEYA b2 A v OERHBEOCL
DTHD IL-lra DER, BEERRAN, BURIEC BT 5KENC
DWTHEE L.

Abbreviations : BSA, bovine serum albumin; Con-A, concanavalin A; CRP, C-reactive protein ; DEAE,
diethylaminoethyl; DEPC, diethyl pyrocarbonate; ESR, erythrocyte sedimentation rate; FCS, fetal calf
serum ; FPLC, fast protein, polypeptide, polynucleotide, liquid chromatography ; IFN, interferon ; IL,
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MRS LTHE

1. ZBRBHY

C3H/He] =w 2 (67c\ L 88K, M, BAZ v 7, B,
#E 15—20g CERRFEOBHYRRCEITHIEICHESEH
EREOVKEBEINLADOYHA G, 50 =4 278>y v
(Fre, TR) 2BEWT, BEN(LEERANC X DRIEEF L
ELT™ = ADWEME T 20u FoF v & v (FIHE
T¥, KR »EHLL. FrevimEs5$0, 2, 4, 6,
12, 24, 48, T2RERRIC BB ST OThLhERHC=—F
MREE T DR T A2 EER L, 3000®Es154 50
LCmEL S L. ERRBCFE, BR: vHESe»
RNA ZHa L7z,

I. RNA OFRES LT/ —¥T7O0yv Ty

TV ADERHETAOT L & VBIOEHICHEG, £k
EWY A b A VHEBE, RELTVW B2 2RN5D, K
BLOWEID mRNA #HH L/ —Fvimy 5,4 vy
fTole. ERNARY7=0vs+v 73— M BRI DHEL
70 R LA, BEE RS RS IF B L,
RNAzol B (CINNA BIOTECX, Houston, USA) % # #
100mg &7 b 2ml FIN L T, Dounce = E & F 1+ — (EHAY
F, B VBB L. BERYERELTICE D 2ml B
72h 02ml 7 = mskv o (RIEFIEETE) Link, LS BEL
TEMUAIB I 5 5 HHE Lic. 12000EE T155M&EL L,
DEELI LBOKBEYAORLE~BLAEEDA VI rs —
L (FERISETE) 2 0%, 4°C TIS4RIEE L. 12000EEET
1SRRG L, EEERR TSN =% 7 — 0 (FIXHERT3) % in
ATHESEBEL, 7500mET 8 pMEL LA, LT, i
Brsor—2 - ARBIWC X DEBRILT0.58C=F 0
¥wrmd — E x4 b+ (diethylpyrocarbonate, DEPC) (Sigma,
St. Louis, USA) HmEEEERICHE Lic.

£ RNA & 20ug RN AT AT FE.ERTML BT H e —
A¥NET 100V, 3RMBERKB®, r1rvrviLy
(Hybond-N, Amersham, Buckinghamshire, England) % L
o, EHIZ80C, 2K~ —F v 7T, BE L7 RNA
BEFARrYAVI UV ECEAELI. ChbDA VI L VvER
W IL-1aq, IL-18, IL-6, TNFa, IL-lra iz DWW T/ —HF v 7 ey
AL TYEAL X = g VEToRH, FERWTRIELT
BB [IL-lra KOWTRRE, FTa—-7E LTHWE
IL-1ra cDNA 13®P-dCTP % </ + 7 5 4 4 (multiprime
DNA labeling kit, Amersham) CTE#H L. A v 7Ly 740
=D —F Vg FTYEALE— g VIRL2T T, ~A 7
VXL K- g VDB IL, 5XDenhardt # [1 X Denhardt
#iZ 0.02% 7 4 = — L (ficoll), 0.02% KV E =R Y Fv
(polyvinylpyrrolidone), 0.02% & v M 7 /+ 7 3 v (bovine
serum albumin, BSA) & »7c 5], 50% &L a7 3 F, 01%
SDS, 5xSSC (1xSSC 12, 0.15M NaCl. 0.015M 2 = v+ +
VO ALbied), BLIUONKGEBTS AL vrbiedt D
ERWI, AVTULVYT 4N R —FA2TDN LT Y XA ¥~
V3 VIEFT16~208F IR L%, 0.1 XSSC, 0.1%SDS T#

BL, 12—V v—1t (Bt7 405, B L2 12650
BXEE, A+ A 2 -7+ 54 % — FUJIX BAL00 (E+L
TANA)CTF - SCFTFA%HE L. VEY -4
RNA @ 18S, 285 DAy FOMBORERIL, 7Hr—A 5L
D—FDOLV—VIZEHE RNA (a vt r— LD~ A biHH
L7z RNA) 20ug #BEEKBI L. ¥ DB AREYRLT
10pg/ml =% A7 r< 4 FAEW (ethidium bromide,
Sigma) RTHREL, HEEFAFOAY FOMBELIR LT
A= FOHTTANBFEAY FOMBERRE L.

I. A%y FERKENE

TUEVIHOES L - TP FEI I~ Tt rr
v ORSHNHEB L AND B, =y MESKBERTVE
WL, myy P EBLKKEIEIE Laurell OB X - &9,
Tris- v € 2 — VIR (Tris8.9g, S ¥ % — L 4.5g, g A
Ny s 05g, 7O bV A 02 B4 A Vv KICES L
T 1000ml &-35%) Fibn 1 %7 % = — A% 8ml 2 INE L TH
LI, vHFH~Y2AAT e v @RAERA
DFERRTEEEER, REMBER T D i#tE) T0ul % Tris AV £ —
NEEE Iml CTHERLAELOREASLTH S AR V-4
ZHL, 10cmx6em, BEX [5mm OFA 7V — 52 EH L
to. &I0fE S5ul % Tris-SL € & — ) )LREH 100pl T THERL,
Fheth 2ul 250 BT L -ER 2mm ORBFICTE ML
o, FFr— 1 2I0CIREH Lisai b 50V, 12~168HIER
B L7, KBS v BEEAE K (HBO, 9.0g, NaBO
5.4g, NaCl 7.9g i1 A VKT 1l £T5) hT24RRIHE QM
B LEBERL, 7~v -7 007 v 7 A —KEBEK
(0.20% 7= —7 U Y7 vbFr— G250, 10%EERE, 40% » ¥
=) RTRE L. B ar @Rtz -0
4500ml, HEfE 250ml, ZEEEK 250ml b7 %) TR TeBE
A LERLA.

V. 2RTESUXENE

TUVEVHIOEMNIC L » TEBT LIV AMBEFOEHDOE
tkgwontricd, 2REBREBEYT-. 2KTELSK
Bkl OFarrell O HEIC & 72, —#% 57 4 VAT
BoteH s A% (N 25mm X 130mm) WX LK AW, 72
Y73 F 2838g, EATZUNAT I F 162g BiA A vk
100m! & LcbD; B, 10% ./ =5 b P40, C ¥, 7
vikSA v, pHo~T; D&, 0% B5B7 v £ =Y o DX B
%L, R¥E 5.5g A ¥ 1.33ml, B ¥ 2.00ml, C % 0.50ml,
D# 00lml, F 5 2Fr=FLv27 3 v (N, NN,
N’-tetramethylethelenediamide, TEMED) Tul i1 #+ v KT
G 10ml & LCES, IR LD] 2FEALK. 8% RE
BEEBL, ¥ NVHIEE - O bEBEME (R 5.7g, NP-40
02g, 7vH&F4 v 05ml 2-20hF b=k =4 0.5ml
AFVKTHE I0ml & T2)%Ah, KEEB LK. YL EH
DEEIR O RERREBKEER L, EE® (0.08%NaOH) %
EELH, FiEvkE) (200 V-15 4+, 300 V-30 4+, 400 V-30
SOIR) 2T -7, —BRBEIEDTyrAVEBOBRRE, &
RHARIKIZEY LR 2 iRingg, 400 V-12 B, 800 V-1 i
MOoSBABE KB E2T . kBE#% SDS E&H{LEK

interleukin; LPS, lipopolysaccharide; LB, Luria-Bertani; PBS, phosphate-buffered saline; ra, receptor

antagonist; RPMI, Roswel Park Memorial Institufe;

SAA, serum. amyloid A; TEMED, N, N, N/,

N'-tetramethylethylenediamine ; TGF, transforming growth factor; TNF, tumor necrosis factor
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(Tris0.76g, 7’V zm—s 10g, 2-A VD F =&/ —/L 5ml,
SDS2.3g #KWEM L, HE T pH6S I HHEHK, 2 8%
100ml w Lizb @) ity v L L, B8R T3040 ML
LicDb, 2RTBOBRKEZT-. 2RTHOBESH%E
1 SDS- RV 72 VAT INASTYALC I RTHD Y L e
BEEL, EMEERCNZ: 0.1% T ra7 /) -7 A~
BBV TWRICETHETREB L. %BBI Ay r <o —
TVIT VI TA—KBE (2= =TV V7 v FoL—
R-250 1.25g, Sigma %= % / —/v 500m! CHEBEBL-L D
W2, ZRFYAK 400ml, EEEE 20ml, 37% kA= ) v 54ml 2 inz i
HO) ICTHREL, BEW (=4 7 —L 400ml, BeEE 50ml 25
1A VEKTER 1 LT3) TRYLEBRLWMOBV?. 5F
BEOREIZIL, RELENREEC T > TRAOEQZRAEL
NREEBEEL LT, PEINLBEAOHFEYHE LMD,

V. ELISA #%

T UADMEFESWENDRIER YA b 21 v OEB % T
N5, ELISA 27408 L7,

1. IL-1ra

0.1IM REREETH (pHI.6) 12 T dug/ml CFR Licy ¥ FHi<
¥ A IL-lra Hifk (&% I1gG HENCRER Liod D, &RAZERN
ABFRFTERER, MEREEER L hits) 2968 ~1 2 v 2 4
& —7V—} (Nunc, Copenhagen, Denmark) 121 % = /v B 7=
H 100pl FOEAL, 4CIE—BEBE LEEL L. %K
[005% » v 4 — w208 0IM VvV vEREHAEAE K
(phosphate-buffered saline, PBS), pH7.4] 1z T¥E&% L%, 1%
BSA (FIE#I3RT3%) #in PBS % 100pl AL, 37C, 18R
RIEIRTT m y v 7 fTot. BEBIEOHK, 1% BSA &
n PBS THMERFRLUAEN 100u 2ink, —¥e 4 CuieE
Lic. $E8t, — bl LT+ vk v FH~<w 2
IL-Ira #ifk 2ug/ml 2% = 1004 IRk, 37°CI0 | BRI E
Uiz, B8, 1%BSA/PBS CLO00EICHFRM LA P LT+ T
ESUTNAVT 3 A7 22 —ERKY =L 100 1L, 37C

I |1 | L | L |

Contro' 2hr 4hr 6hr

Fig.1. Precipitation bands of rocket immunoelectrophoresis.

CIRMBELA:. %% 0mM =a+v 73 F75s=vy
X7 VA F4 F Y VB (nicotinamide-adenine dinucleotide
phosphate, NADP) % & v = s 1004 Hn% C iR T204 ke
L, 51 100 OBEREKBE [7Tra—AFe Febyoy
2mg, Y7 7 % 7~ 1.5mg % 10ml DEHE THRE, T Dig
BRIL20mM UV vEEpHT.2, =%/ — 4%, #Fa—F=}
a7 3V VY AANALF Ly b (piodonitrotetrazolium violet,
INT) 0.55mM, BSA 5mg/ml »57c5] &Nz, TR TT0HME
HELA. 02M FBEx &Y =L 504 M TRIGXELEL,
OD492nm THRIEEZPUE L.

2. IL-6, IL-1, IL-18 8 X O* TNFa .

MEFDOZNSEDHA +h 4 v OEEL TR ELISA #,
b (IL-6 (2 ENDOGEN Inc., Boston Massachusetts, USA,
IL-l1a % Genzyme, Cambridge, USA, IL-18 % PerSeptive,
Cambridge, USA, TNFa % Genzyme) & & - THIE L.

VI. BEFHEMMMIB Y IL-1ra ORH

IL-1ra BH OSSR T 5 FER~ v A DEHRT
DIEREZHENZ DI, XKBEYAVCREFEI B I <y
A IL-lra 2RB RS, ThELhOEHENBERITOTORE
L.

. HEERY

<w A IL-lra 73 2§ ¥ DNA biﬁﬁf%i)xkﬁﬂ'%ﬁ%ﬂ
B RERMEHER I OHEShE. ZTOY R Ll ©
cDNA 1219512 7 V#4+ FDEEMm B b, 98—100FHD
ATG a FvinbihE h632—634FBBD TAG = FvTb 3
B—DR\FEARE (open reading frame) ¥4 A T 5. 5K
KHEESRDITR 7 V¥4 FOBRIhEVGESFI ORI, 18
—20%6 L UBT—59FED— DD ATG = FVIz#h ¥ h129—131
BED TAA Blka Vv TR AGARVELELTWS. Zh
L=20 ATG = Friduvh b BRBIMIC 3 O BT 2 K
Liz\s, FABROBICIIBRINZLVI320D X 7 Lo+ FHE
EL, ZIRBARVTF=2MbDfehb Dy 7+ 0 (1921—1926

12hr 24hr 48hr 72hr

Serum was obtained from the the mouse 2~72 hr after injection

of turpentine oil. Control is the serum obtained from the mouse without any treatment. Samples were diluted with barbital
buffer and 3 samples in each time point were applied to the agarose gel containing anti- -haptoglobin antibody. Electrophoresis
was performed for 12—16 hr at 50 V. Serum haptoglobin level began to increase 12 hr after injection of turpentine oil, and
reached peak level after 24 hr. Max1mum level of serum haptoglobin was continued until 72 hr.

g
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B AEER, £O IRBITITAY A BIINECTWE. £
QoY A P AA Y mRNA © SRMOFFBMRBPAILALR B
AUUUA CEAREEN T, =~ A IL-Ira © 3R
BEDbieh -7,

a2v T v+ [TAKARA Escherichia coli (E. coli)
HB101 competent cells] 54l 275 A 3 ¥ DNAlul iz 3
OER KB TIOHHEL, Thid2CTIOWREME L. XiE
iz 5 4B, Luria-Bertani (LB) 54 (LB S fF =
#A 5g, PV r v 10g NaCl 10g i2fiif A+ v k& iz THRE
900ml &L, SEESBEE Ld D) 200p 2z CEML, 3
7CT 1 EEIERER L. LB 7vEY ) vy Fr—} (T vy
vV v 50pg/ml, A2 b7 H— 15g/l REE Lic LB &
WEE, 20ml TFo% S v— PCEEEE LR LD) FITHEY
EREX, STCT—HiER L. BSHRT Ltz =—% 4l
L, LB 7vev ) vrr— b Lo L.

2. BEFHEABRZBEAORR, RBES"

Bohlar=—%HEE L %P T 12ml © LB EHcHE
%, S5C Tk Lic. OKBEEER 2ml % 200ml ©
e (SREWE DA LB Kb 180ml iz MO 2 ) &= — b
Y 16ml, 20% » % 3 BAAKE ¥ 5ml, IM MgSO, 1ml,
100mM CaCl, 0.5ml Mt THREAIKE LD, BHE
Z4aNE—%FLE 2mg/ml €% 3 v B, 0.5ml mzikdD
hbhikh, MIEZ Y 2w — AT Na,HPO,-12H,O T75g,
KH,PO, 158, NH.Cl 5g, 7V = — L 20g 4 + vk &Nz
T 900ml & Licdh®) Wi 35C, 2BREE LcHE 8me/
mAVYIE=—A7 20 LE 02 1 v F—A7 29U
(3-B-indoleacrylic acid, Sigma) % 25ml @ = &% / — )L CHfE]
500ul ZEM LI, TOHEIBCTIHI2BEFRHIER L. KB
BHRBEY6000EE54MELSBL, HEY 10ml ©
Tris-NaCl £ % (50mM Tris, 30mM NaCl, pH8.0) &,
6000 %5 5 & il LB L7z, PEEW O 10ml @ Tris-NaCl
SEWR X CEBL, 10mg/ml BH Y V' F— & (Tris-NaCl
BERICCHEM) Iml 2HEME, 300MKEPCHEL. &
R (P54 T7A4A AL =27 — A CHEES, STCEE”-S
THBTH) 3@MEVELEE, L0¥=FLrvl iy
(ethyleneimine, EEF{LE ¥, ®EH, 50mM Tris, pH8.0 ¥
fB) 200ul ®hnz, KB 104 fH#EE L1z, 11000[E#52045
BOH, EEWRE7 ve=v s FEMIETHE) 5.31g &M
Z, KB T154 M L7z, 11000[E 8205 a0, imBi%
0.02M v vEE bV v AREI (PHT.5) dml KM L. B8
BrxENERB L, 0.02M ) VB> + U v AREH (pHT.5)
I FC—BBEdT L. FE, T000EETI00MEOL, £F
¥oxF L7 i) =F /v (diethylaminoethyl, DEAE) 27 » +
NASACEL rll-lra EEXOH L., DX YM-10 7 4 v
£ — (Amicon, Inc., Massachusetts, USA) %\ T 2ml LT 2
BHEL, 100008 5 MmO %, CEEEREKE v~ b
7 7 4 — (fast protein, polypeptide, polynucleotide, liquid
chromatography, FPLC) A —,8— 1 — A # 5 A (superose-
12HR10/30, Pharmacia, 3BER) B L. Bbh &0 EY
SDS-PAGE 1T & » THFREEXHEL, rlL-lra BENE A F
hTWBHEY, X510.05M BefET + U v ABEW (pH5.5)
TENT LI, BEWE2 v< 1 757 4 — (high performan-
ce liquid chromatography, HPLC) ® CM-HPLC # 5 & (TSK
G3000SW, Y —, HF) ¥BLT rll-lra EELHER L.

BB LUERIZ, SDS-PAGE Kl - THFEYHR L.

VI. %4 b4 HRakRaERE E AL 7 IL-1 R E

BETFHEIMELIE <Y R IL-lra i~y A ERBEARC S
WT Il OEHENEELIHT 202 AL cdr, <A
VRIS RERERY BV L JIEEY T TREL
72 C3H/He] =¥ A D% EEMCHE L, k& v 2
ARFTHEIL, AF VYR Ay v % B UCHIBERER2 (F
D, 1000EECL04 RO M L CRRMe oL 7. B8
¥ [100m! DX RPMI 1640 87ml, IR » >~ M (etel
calf serum, FCS, 56'C 304 & k) 10ml, *=v> Yy v
10000U, A b V7 b= + v (10000pg/ml) 1ml, L-Z 4 & 3 v
(30mg/ml) Iml, IM HEPES 1ml, 0.IM 2-2 b 7} =& / —
A20p kb7 Bl IR L, 1.2X10%ells/ml i L7,
967l # 7 L — + (Nune) IZ5 B U 5%BSA-PBS TF%

288S-

18S-

Control 2hr 4hr 6hr positive
contro!

28S-

185- .

| ] 1 | L J
12br 24hr 48hr 72hr positive
control

Fig. 2. Northern blot anlysis of total RNA from the liver.
Total RNA was extracted from the liver of the mouse
2~T2 hr after injection of turpentine oil. Control is the
RNA obtained from the liver of the mouse without any
treatment. Positive control is the RNA obtained from the
spleen cells of the mouse 3 and 6 hr after stimulation by
LPS. 3 samples in each time point were applied to the
agarose gel containing 6.5% formaldehyde and electrophor-
esised, transferred to the nylon memmbrane and hybridize-
d. Expression of the signal of IL-lra mRNA was observed
in the liver 24 hr after turpentine oil injection. 18S and
28S on the left indicate the position of the ribosomal
RNA.
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RLA=o R rll-1ra &, E¥e t [L-la, =9 & [L-la, =
A IL-18 % Ing/ml &% 4 CT 6 WRIGE L%, MM
BEYE Y=L 100ul EavddSyy A (concanavalin A,
Con-A) % lpg/ml iz B X 5FM LY. RE Y ARk
(37T, 5% CO;) COOBFMISERE Lictk, *H-A FALF 3 D vn iy
= 0.25mCi FI Uiz, SRS, w1 —~2
A-TREMEY 7 A7 4 42 —ER L, MR
RERIED» o H-250F 32 v% PBS It X hBEWRE LY.
FYZNAERIETBIFAT 42— LTy vFL—
Va VAL TARARTERE, ik v F L — % — (ACS 1I,

MW X103

Ohr

12hr

Fig.3. Two-dimensional gel electrophoresis pattern of serum
injection. Significant increase of haptoglobin (Hp) level was r

7Yy h, BFE)3ml MK vFr—vavavy
£ =T H AL,

. =7 REGHEACHT S IL-1ra BHOSMREESE

ECRIETHE

TUAREGBRCECT IL-lra B85 VE VI X » CTHEH R
Wb UHRERAOEE XN T 202 B2 i, 51
CUvlE LRI IL-lra k= Y AREEL, MEEOAT L e
EVV&”?”7VF%i%ﬁ&KIoT&ﬁLt.mw
Hdvvzoﬁﬁﬁva4anvuv&&mmfivam
204 EHL, AR PBS THR LA [L-lra By 1, 10,

#
e
- <
L —
L
Fe ) \
. Hp
% ~

24hr

protein of the mouse 0, 6, 12 and 24 hr after turpentine oil
ecognized. In contrast, serum albumin (Alb) and apolipoprotein

levels were decreased. The numbers on the left indicate MW X107, estimated from the MW markers. The pH gradient
achieved in the first dimension separation decreases from left to right.
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100, 300ug * BEEMHELE Lz, 7 U & v it 5 240400
IhBMOL, MEXSEELEY. OFROAT ey L
pery PERKBERC L - THXE., EABBER VS
(Alza, Palo Alto, California, USA) PJvz IL-1ra Z&H 140ug %
ALfz#, C3H/He] = v AOEME TICIBbAL 7 H EEE
BE L. EdRAAL 4 BHICT Ve Vil 20ul % 5 0 W
EFCHES L. A LT2URRBIScRn L, nFho 7
preE VLR es .y PEKKBEC X - THENK.

54 =

. BREHEICESTA2MENT SO BOES
THRr—AFAMCHEHA LI~y AT b e vHiEL
wice sy FEKKETIZ, FUYUHERE 6RBME TIRMm
EREAT PR eV VRADBEL N ERIED bR -
fo. 7L VHERE 12, SRR AT e ey
VAL ER Lihe, 24z — 27 VA E L. F
DUAMET Vv VHERETREES E THEL, T - &
ot (K1), TibbRFCKEERYEIEEI L TH
b, M AE SRS AHE SR S5 ¥ TR
MEELL. TOREEEAEEANEABICHEEILSG F T
CEHII2BEEEEL, LRSS b —Linoie.

I. Frids SR ET 33T A P h4 > mRNA O

R

IL-lra WBIL T, 7 Vv ¥ vl 58240 C I s\ T
mRNA D v 7 F 1V OBMWRELRD, T IL-1ra 3%,
EEEhTWBZ R FREAKL (H2) IL-la, IL-18 IL-6,
TNFa 2 oWT I, BB TIZBEOL Y 7+ L DRKBEE R

& o
< CAIIPONSIPN
& 4 XN O
& 6Np?&%§§®Q§v
SU A A
43kDa-
30kDa-
20.1kDa-
-17kDa
14.4kDa-

Fig. 4. Expression and purification of recombinant murine
IL-Ira protein from Escherichia coli (E. coli). The
proteins at each purification step were analysed by
SDS-PAGE. At the final step signal band of IL-1ra of 17
kDa was observed.
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Fig.5. Serum levels of inflammatory cytokines IL-lra (A),
IL-6 (B) and IL-la (C). IL-lra levels were measured by
amplified ELISA system and other cytokine levels were
measured commercialy available ELISA kit. Turpentine
oil was injected subcutaneously to mice, from which the
serum was obtained at each time. Data are expressed as
X =SEM. Serum IL-la level increased moderately at 2 hr
and significantly at 48 hr (A). Serum IL-6 level showed a
single peak at 12 hr (B). Serum IL-lra showed a small
peak at 2 hr and a large peak at 48 hr (C).
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Fig.6. Inhibitory effect of rIL-lra to the up-take of
*H-thymidine in the murine thymocyte co-stimulator assay.
rlL-1ra was co-incubated with IL-1 as indicated below for
6 hr at 4'C before addition of thymocytes: @, murine IL-1
alpha (1 ng/ml); O, murine IL-1 beta (1 ng/ml); [J,
human IL-1 alpha (1 ng/ml). Thymocytes in conditioned
medium containing 1 ug/ml! concanavalin A was added to
each co-incubation mixture and incubated for 60 hr at 37°C
in the ‘pressence of 5% CO, More than 1000-fold excess
of rlL-Ira was required to inhibit the biological activity of
each IL-1. :
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LThLHRMER e SR T 5L, & IL-1 OboE gy miEe
B9 IL-lra OREERFIZMGI SR (R 6). iigs=4r
% IL-1 DAEYRMFEREIAAEIHBITE, & F [Lla, =% x
[L-le, =% 2 IL-18 #hFHh Ing/ml R LT IL-1ra 1%
lug/ml OBRERLBETHYD, A LTHI000EED
L-lra 2 BEE Lz, =7 & [L-lraide b, =% 202 MEbH
T, ¥k llle, bbb Ehb 0~ v A RRMERCH T
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TULEVlE LD IL-lra BERRE L, lug b
300ug D|EDRRHE S TIZMBEHR T+ 7' = & v O gL
REDDRED 7. ELBRELAY AV CHERELE
Alets, FRICOTFEF AT b 70 €V oBENENIED bRl
RS A (E] 7).
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Fig. 7. Influence of rIL-lra on the production of serum
haptoglobin induced by the turpentine oil injection. 140 pg
of rlL-1ra was supplied continuously to 2 mice in a week
by a osmotic pump buried subcutaneously in the back
before, during and after the injection of turpentine oil.
Serum of the normal mouse was supplied to 2 control
mice by a osmotic pump in a same manner. Serum was
obtained from the mice 24 hr after injection of turpentine
oil. 2 samples in each group were electrophoresised in
duplicate.  No difference of serum haptoglobin level
between the control group and the rIL-lra-administerd
group was recognized in rocket immuno-electrophoresis.
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Fig.8. Scheme of the cytokine network in acute inflamm-
ation. Each cytokine influences on the other cytokines as
stimulator or suppressor. A complex relationship exists
among these cytokines. Black arrow indicates induction
and gray arrow indicates inhibition.




vy ARMRIRIERE & IL-1 receptor antagonist 501

HEBRORBEXIAHT 2™, B X 5M=2—r VO
LR MET 5™, BRBEC B THARIENIEH S hEER
REINT A, REREBEFALCBWCEDEEENERT
HE|ENS WD, BT IL-1 25464, Tk TNFa 35
f, IL-lra 72 E3 CIRBREBBRABIBE IR TE D, HrLWHE
FEE L TORREAELPENFR DA TS

o Eo

FULEVHRABIZ L5~y RO MREEROEAR LU
KW A P A v, IL-lra ORE, FEICOWTRE LK.
¥R BEGETERMELE ILra 2R, HBEL, TOEYENE
AR LUT ofEmEEk.

1. FvevrEiie : » AEEAEERDO—2THD
PR EUREE, EAXh. ThAIERDT T IL-la &
IL-6 DEARBDHR, IADZ L b AULMAEELNFER
hBZ bR Elnot. EBRTIL-Ira DEALTED S
h, BSEOERCEEY L2 TCWBhDEELZBAK. L
LD RUREC BT BRER 1+ 1 v ERRRAEED
LOBb D, B IL-lra 1 X B AEOHBITE IR,

2. KIBE»DEETHEAELE IL-1ra RB, BRIA
fo. <=4 b URIBBRMARE AV IL-] BB R T
EFEIBR LT [L-1ra 12 IL-1 O DD4EWSREE 2SI L
B, TUARALBWCTF VEVHIC LI AT P e vOREL T
AH Lish ot bbb IL1 0%k 7ry 2L TH AT b
7e v OEETMEIIRT, IL-6 7t EMONEYEDOEEH
TgIhic.

& £

BERLDCHRD, MHEH LML D & Lic BHIE mBEs
CRELDHEERRLET. TKBEEOMES - MBS EBrEL
TedriRAE DA BFRFT S AR BTG #4082, & TREERA mEN A 3#H
BROLI VBB ERLET. $SRNsEBOLERE ¥ LesRAY
BPATRFERL L OO FRESHBROERST, RALTFERA
FBERY v < R v & - OERTCHEE R LY. RRERT
Dk, F22E A FREESRE (19RELEE) KBV THELEL.

X )

1)} Joseph, C. F. & Peter, A. W : Inflammation. Patholo-
gy, lst ed., p36-64, Lippincott, Philadelphia, 1988.

2) KBMER: ¥4 b hA VERIE. VA bAT v, BLIR,
96-99 B, BRI, H, 1992

3) HIGHZE: BUKEOCHEL LTOVA AL v, ¥4 b
A v EER, 1K, 33-39 H, AARYME, H, 1992
4) BAFF: SELYA FAA Y, KE. 9, 9 (1991).

5) HAWFE: BELHI ALV, Y1 bAaL Y, B1IK,
121-127 H, HABESME, =i, 1991

6) SREF: VAL DA VIARL—F, AL bl v, &1
IR, 113-118 B, BAESHE, R, 1991

7) Symons, J. A., Eastgate, J. A. & Duff, G. W.:
Purification and characterization of a novel soluble receptor
for interleukin 1. J. Exp. Med., 174, 1251-1254 (1991).

8) Hannum, C. H., Wilcox, C. J., Arend, W. P., Joslin,
F. G., Dripps, D. J., Heimdal, P. L., Armes, L. G.,
Sommer, A., Eisenberg, S. P. & Thompson, R. C.:

Interleukin-1 receptor antagonist activity of a human

interleukin-1 inhibitor, Nature, 343, 336-340 (1990).

9) Engelmann, H., Aderka, D. & Rubinstein, M.: A
tumor necrosis factor-binding protein purfied to homogeneity
from human urine protects cells from tumor necrosis factor.
J. Biol. Chem., 264, 11974-11980 (1989).

10) Seckinger, P., Isaaz, S. & Dear, J. M.: Purification
and biologic characterzation of a specific tumor necrosis
factor-inhibitor. J. Biol. Chem., 264, 11966-11973 (1989).

11) Heaney, M. L. & Golde, D. W.: Soluble hormone
receptors. Blood, 82, 1945-1948 (1993).

12) ¥ ®: TSNS A b Aaa v ERE. KEY WARD, &
1RR, 84-85 B, seBEsest, HE, 1994,

13) Larrick, J. W. & Wright, S. C.: Native cytokine
antagonists. Baillieres clin. Haematol, 5, 681-702 (1992).

14) EREZ: # 1 b AL VOB, VA4 r a4 v, HLIR,
2-5 B, Avhne -, HE, 1991,

15) Schreiber, G., Howlett, G., Nagashima, M., Millership,
A., Martin, H., Urban, J. & Kotler, L.: The acute phase
response of plasma protein synthesis during experimental
inflammation. J. Biol. Chem., 257, 10271-10277 (1982).

16) Baumann, H., Held, W. A. $ Begger, F. G.: The
acute response of mouse liver. J. Biol. Chem., 259, 566-573
(1984).

17) Chomczynski, P. & Sacchi, N.: Single-step method
of RNA isolation by acid guanidinium thiocyanate-phenol-
chloroform extraction. Anal. Biochem., 162, 156-159 (1987).
18) Sambrook, J., Fritsch, E. F. & Maniatis, T.:
Extraction and Purification of RNA. Molecular Cloning, 2nd
ed,, p7. 1-7. 87, Cold Spring Harbor Laboratory Press, New
York, 1989.

19) Laurell, C. B: Quantitive estimation of proteins by
electrophoresis in agar gel containing antibodies. Anal.
Biochem., 15, 45-52 (1966).

20) O’Farrell, P. K.: High resolution two-dimensional
electrophoresis of proteins. J. Biol. Chem., 250, 4007-4021
(1975).

21) Anderson, N. G. & Anderson, N. L.: Analytical
techniques for cell fractions. XXI. Two-dimensional analysis
of serum and tissue proteins: Multiple isoelectric focusing.
Anal. Biochem., 85, 331-340 (1978).

22) SERNIE—, SEHREE: OFarrell D —k TERKEE. BS
kEYEEEE CFHFR, MEBK, BE E, SRAER), 8
1HR, 299-314 H, SOEHE, K, 1989.

23) Stanley, C. J., Johannsson, A. & Self, C. H.:
Enzyme amplification can enhance both the speed and the
sensitivity of immunoassays. J. Immunol. Methods., 83, 89-95
(1985).

24) Matsushime, H., Roussel, M. F., Matsushima, K. &
Sherr, C. J. : Cloning and expression of murine interleukin-1
receptor antagonist in macrophages stimulated by colony-st-
Imulating factor. Blood, 78, 616-623 (1991).

25) Sambrook, J., Fritsch, E. F. & Maniatis, T.:
Plasmid Vectors. Molecular 'C]oning, 2nd ed, pl. 1-1. 110,
Cold Spring Harbor Laboratory Press, New York, 1989.



502 ¥

26) Sambrook, J., Fritsch, E. F. & Maniatis, T.:
Expression of Cloned Genes in Escherichia Coli, 2nd ed.,
pl7. 1-17. 44, Cold Spring Harbor Laboratory Press, New
York, 1989.

27) Deutscher, M. P.: Guide to Protein Purification, 1st
ed., p93-498, Academic Press, Inc., California, 1990.

28) Oppenheim, J. J., Stadler, B. M., Siraganian, R. P.,
Mage, M. & Mathieson, B.: Lymphokines: their role in
lymphocyte responses. Properties of interleukin 1. Fed.
Proc., 41, 257-262 (1982).

29) EEAXT, A=, Tk F:IL-1 OREE. 1. <
A2 vRIMKEMERE B IL-1 {l € (The co-
mitogenic assay). SEERRAGEERIELE1S3, 42574264 B, AXAEE
F&, WK, 1984

30) Geiger, T., Andus, T., Klapproth, J., Castell, J. &
Heinrich, P. C: Induction of rat acute-phase proteins by
interleukin-6 in vivo. Eur. J. Immunol,, 18, 717-721 (1989).
31) Baumann, H., Held, W. A. & Berger, F. G.: The
acute phase response of mouse liver. J. Biol. Chem., 259,
566-573 (1984).

32) HBGEN: STFEENLRLEERL v s BYE/RE
/%, 14, 339-358 (1984).

33) Oppenheim, J. J., Kovacs, E. J. & Matsushima,
K.: There is more than one interleukin 1. Immunol. Today,
7, 45-56 (1986).

34) Dinarello, C. A,, Cannon, J. G. & Wolff, S. M.:
Tumor necrosis factor (Cachectin) is an endogenous pyrogen
and induces production of interleukin 1. J. Exp. Med. 163,
1433-1450 (1986).

35) Gauldic, J., Richards, C. & Harnish, D.: Interferon-
B/ B-cell stimulatory factor type 2 shares identity with
monocyte-derived hepatocyte-stimulating factor and regulates
the major acute phase protein response in liver cells. Proc.
Natl. Acad. Sci. USA, 84, 7251-7255 (1987).

36) Akira, S., Taga, T. & Kishimoto, T.: Interleukin-6 in
Biology and Medicine. Advances in Immunology, Vol. 54, 1st
ed., p25-27, Academic Press, Inc., California, 1993.

37) Baumann, H. & Schendel, P.: Interleukin-11 regulates
the hepatic expression of the same plasma protein genes as
interleukin-6. J. Biol. Chem., 266, 20424-20427 (1992).

38) Baumann, H. & Wong, G. G.: Hepatocyte-stimulating
factor Il shares structural and functional identity with
leukemia-inhibitory factor. J. Immunol., 143, 1163-1167 (1989).
39) Mackiewicz, A., Ganapathi, M. K., Schultz, D.,
Brabenec, A., Weinstein, J., Kelley, M. F. & Kushner,
I.: Transforming growth factor Bl regulates production of
acute phase proteins. Proc. Natl. Acad. Sci. USA, 87,
1491-1495 (1990).

40) Morrone, G., Cortese, R. & Sorrentino, V.: Post-tr-
anscriptional control of negative acute phase genes by
transforming growth factor beta. EMBO J., 8, 3767-3771
(1989)..

41) Richard, C. D., Brown, T. J., Shoyab, M., Baumann,
H. & Gauldie, J.: Recombinant oncostatin M stimulates the

production of acute phase protein in HepG2 cells and rat
primary hepatocytes in vitro. ]. Immunol, 148, 1731-173g
(1992).

42) Gearing, D. P. & Bruce, A. G.: Oncostatin M binds
the high-affinity leukemia inhibitory factor receptor. Science,
255, 1434-1436 (1992).

43) Tilg, H., Vannier, E., Vachino, G., Dinarello, C. A.
& Mier, J. W.: Antiinflammatory properties of hepatic
acute phase proteins: preferential induction of interleukin 1
(IL-1) receptor antagonist over IL-1 beta synthesis by human
peripheral blood mononuclear cells. J. Exp. Med., 178,
1629-1636 (1993).

44) Wahl, S. M. Costa, G. L., Corcoran, M., Wahl, L.
M. & Berger, A. E.: Transforming growth factor-beta
mediates IL-1-dependent induction of IL-1 receptor antagon-
ist. J. Immunol., 150, 3553-3560 (1993).

45) Isshiki, H., Akira, S. & Tanabe, O.: Constitutive and
interleukin-1 (IL-1)-inducible factors interact with = the
IL-1-responsive element in the IL-6 gene. Mol. Cell. Biol,
10, 2757-2764 (1990).

46) Helfgott, D. C., Tatter, S. B., Santhanam, U.,
Clarick, R. H., Bhardwaj, N., May, L. T. & Sehgel, P.
B.: Multiple forms of IFN-B/IL-6 in serum and body fluids
during an acute phase bacterial infection. ]. Immunol., 142,
948-953 (1989).

47) Damtew, B., Rzewnicki, D., Lozanski, G. & Kushner,
L: IL-1 receptor antagonist affects the plasma protein
response of Hep 3B cells to conditioned medium from
lipopolysaccharide-stimulated monocytes. J. Immunol., 150,
4001-4007 (1993).

48) Gershenwald, J. E., Fong, Y., Fahey I, T. J.,
Calvano, S. E., Chizzonite, R., Kilian, P. L., Lowry, S.
F. & Moldawer, L. L.: Interleukin 1 receptor blockade
attenuates the host inflammatory response. Proc. Natl. Acad.
Sci. USA., 87, 4966-4970 (1990).

49) Snick, J. V.: Interleukin-6: an overview. Annu. Rev.
Immunol., 8, 253-278 (1990).

50) Suematsu, S., Matsuda, T., Aozasa, K., Akira, S.,
Nakano, N., Ohno, S., Miyazaki, J., Yamamura, K.,
Hirano, T. & Kishimoto, T.: IgG, plasmacytosis in
interleukin-6 transgenic mice. Proc. Natl. Acad. Sci. USA,
86, 7547-7551 (1989).

51) KUIEAE, MJUBAHE, B =, M pE: Ll veS
- TvrI=A L, BREE, 24, 607-618 (1992).

52) Lukacs, N. W., Kunnkel, S. L., Burdick, M. D.,
Lincoln, P. M. & Strieter, R. M.: Interleukin-1 receptor
antagonist blocks chemokine production in the mixed
lymphocyte reaction. Blood, 82, 3668-3674 (1993).

53) Krezesicki, R. F., Hatfield, C. A., Bienkowski, M.
J., McGuire, J. C., Winterrowed, G. E., Chapman, D. L.,
Berger, A. E., McEwan, R. N., Carter, D. B., Chosay, J.
G., Tracey, D. E. & Chin, J. E.: Regulation of expression
of IL-1 receptor antagonist protein in human synovial and
dermal fibroblast. J. Immunol., 150, 4008-4018 (1993).




v ABMEHRIERS & IL-1 receptor antagonist 503

54) Eisenberg, S. P., Evans, R. J., Arend, W. P.,
Verderber, E., Brewer, M. T'., Hannum, C. H. & Thompson,
R. C.: Primary structure and functional expression from
complementary DNA of a human interleukin-1 receotor
antagonist. Nature, 343, 341-346 (1990).

55) Atkins, M. B., Vachino, G., Tilg, H. J., Karp, D.
D., Robert, N. J., Kappler, K. & Mier, J. W.: Phase |
evaluation of thrice-daily intravenous bolus interleukin-4 in
patients with refractory malignancy. J. Clin. Oncol., 10,
1802-1809 (1992).

56) Fenton, M, J., Buras, J. A. & Donnely, R. P.: [L-4
reciprocally regurates IL-1 and IL-1 receptor antagonist
expression in human monocytes. J. Immunol., 149, 1283-1288
(1892).

57) Orino, E., Sone, S., Nii, A. & Ogura, T.: IL4
up-regulates IL-1 receptor antagonist gene expression and its
production in human blood monocytes. J. Immunol., 149,
925-931 (1992). ,

58) Wong, H. L., Costa, G. L., Lotze, M. T. & Wahl, S.
M. : Interleukin (IL) 4 differentially regurates monocyte IL-1
family gene expression and synthesis in vitro and in vivo. J.
Exp. Med., 177, 775-781 (1993).

59) Tilg, H., Trehu, E., Atkins, M. B., Dinarello, C. A.
& Mier, J. W.: Interleukin-6 (IL-6) as an anti-inflammatory
cytokine : induction of circulating IL-1 receptor antagonist
and soluble tumor necrosis factor receptor p55. Blood., 83,
113-118 (1994).

60) Cassatella, M. A., Meda, L., Gasperini, S., Calzetti,
F. & Bonora, S.: Interleukin-10 (IL-10) up-regulates IL-1
receptor antagonist production from lipopolysaccharide-
stimulated human polymorphonuclear leukocytes by delaying
mRNA degradation. J. Exp. Med., 179, 1695-1699 (1994).

61) Shields, J., Bernasconi, L. M., Benotto, W., shaw,
A. R. & Mazzei, G. J.: Production of 26,000 dalton
interleukin 1 inhibitor by human monocytes is regulated by
granulocyte-macrophage colony-stimulating factor. Cytokine,
2, 122-128 (1990).

62) Arend, W. P.: Interleukin-1 receptor antagonist. Adv.
Immunol., 54, 167-227 (1993).

63) Tilg, H., Mier, J. W., Vogel, W., Aulitzky, W., E.,
Wiedermann, C. J., Vannier, E., Huber, C. & Dinarello,
C. A.: Induction of circulating IL-1 receptor antagonist by
IFN treatment. J. Immunol., 150, 4687-4692 (1993).

64) Cominelli, F., Nast, C. C., Clark, B. D., Schindler,
R., Lierena, R., Eysselein, V. E., Thompson, R. C. &
Dinarello, C. A.: Interleukin 1 (IL-1) gene expression,
synthesis, and effect of specific IL-1 receptor blockade in
rabbit immune complex colitis. J. Clin. Invest., 86, 972-980
(1990).

65) Dripps, D. J., Brabdhuber, B. J., Thompson, R. C.
& Eisenberg, S. P.: Interleukin-1 (IL-1) receptor antagonist
binds to the 80-kDa IL-1 receptor but does not initiate IL-1
signal transduction. J. Biol. Chem., 266, 10331-10336 (1991).
66) Conti, P., Panara, M. R., Fridas, S., Barbacane, R.

C., Grilli, A., Placido, F. C., Reale, M. & Fiore, S.:
Inhibition of glanuloma formation induced by potassium
permanganate in the mouse by a specific human recombina-
nt receptor antagonist for interleukin-1 (hrIL-1ra). Cell
Immunol,, 147, 446-457 (1993).

67) Faherty, D. A., Claudy, V., Plocinsky, J. M.,
Kaffka, K., Kilian, P., Thompson, R. C. & Benjamin, W.
R.: Failure of IL-1 receptor antagonist and monoclonal
anti-IL-1 receptor antibody to inhibit antigen-specific immune
responses in vivo. J. Immunol., 148, 766-771 (1992).

68) Fan, T. P., Hu, D. E., Guard, S., Gresham, G. A.
& Watling, K. J.: Stimulation of angiogenesis by substance
P and interleukin-1 in rat and its inhibition by NKI or
interleukin-1 receptor antagonists. Br. J. Pharmacol., 116,
43-49 (1993).

69) Miller, L. C., Lynch, E. A., Isa, S., Logan, J. W.,
Dinarello, C. A. & Steere, A. C.: Balance of synovial fluid
IL-1 beta and IL-1 receptor antagonist and recovery from
Lyme arthritis. Lancet, 341, 155-156 (1993).

70) Pellicane, J. V., DeMaria, E. J., Abd-Elfattah, H.,
Reines, H. D., Vannice, J. L. & Carson, K. W.: Interle-
ukin-1 receptor antagonist improves survival and preserves
organ adenosine-5'-triphosphate after hemorrhagic shock.
Surgery, 114, 278-283 (1993). )

71) Aiura, K., Gelfand, J. A., Burke, J. F., Thompson,
R. C. & Dinarello, C. A.: Interleukin-1 (IL-1) receptor
antagonist prevents Staphylococcus epidermidis-induced
hypotension and reduces circulating levels of tumor necrosis
factor and IL-1 beta in rabbits. Infect. Immun., 61, 3342-3350
(1993).

72) Mancilla, J., Garcia, P. & Dinarello, C. A.: The
interleukin-1 receptor antagonist can either reduce or
enhance the lethality of Klebsiella pneumoniae sepsis in
newborn rats. Infect. Immun., 61, 926-932 (1993).

73) Ohlsson, K., Bjork, P., Bergenfeldt, M., Hageman,
R. & Thompson, R. C.: Interleukin-1 receptor antagonist
reduces motality from endtoxin shock. Nature, 348, 550-552
(1990).

74) Dinarello, C. A.: The proinflammatory cytokines
interleukin-1 and tumor necrosis factor and treatment of the
septic shock syndrome. J. Infect, Dis., 163, 1177-1184 (1991).
75) Piguet, P. F., Vesin, C., Grau, G. E. & Thompson,
R. C.: Interleukin-1 receptor antagonist (IL-1ra) prevents or
cures pulmonary fibrosis elecited in mice by bleomycin or
silica. Cytokine, 5, 57-61 (1993).

76) Tang, W. W., Feng, L., Vannice, J. L. & Wilson,
C. B.: Interleukin-l1 receptor antagonist ameliorates
experimental anti-glomerular basement membrane antibody-
associated glomerulonephriris. J. Clin. Invest., 93, 273-279
(1994).

77) Relton, J. K. & Rothwell, N. J.: Interleukin-1
receptor antagonist inhibits ischaemic and excitotoxic
neuronal damage in the rat.. Brain. Res. Bull., 29, 243-246
(1992).



504 7 b3

78) Abhyankar, S., Gilliland, D. G. & Ferrara, J. L.: & Ferrara, J. L. : Inhibition of interleukin-1 by an interleuk-
Interleukin-1 is a critical effector molecule during cytokine in-1 receptor antagonist prevents graft-versus-host disease.
dysregulation in graft versus host disease to minor histoco- Blood, 78, 1915-1918 (1991).

mpatibility antigens. Transplantation, 56, 1518-1523 (1993). 80) Dinarello, C. A. & Thompson, R. C.: Blocking IL-] :
79) MacCarthy, P. L. Jr., Abhyankar, S., Neben, S., interleukin 1 receptor antagonist in vivo and in vitro,
Newman, G., Sieff, C., Thompson, R. C., Burakoff, S. J. Immunol. Today, 12, 404-410 (1991).

Induction of Acute Phase Proteins by Inflammatory Cytokines and its Regulation by IL-1 Receptor Antagonist in
Mice Shigeru Honjo, Department of Orthopedics, School of Medicine, Kanazawa University, Kanazawa 920-J. Juzen
Med Soc., 104, 492—504 (1995)

Key words acute phase protein, haptoglobin, inflammatory cytokine, turpentine oil, IL-1 receptor antagonist
Abstract

Inflammatory cytokines such as interleukin-1 (IL-1), interleukin-6 (IL-6), interleukin-8 (IL-8) and tumor necrosis factor
a (TNF «) play an important role in acute inflammation and many inflammatory phenomena are reported to be mediated by
these cytokines. They influence each other by forming a cytokine network, and consequently inflammation is thought to
develope. On the other hand the existence of a natural antagonist such as interleukin-1 receptor antagonist (IL-1ra) has been
reported and they are thought to constitute a negative feedback system and regulate inflammation. To know the relation of
cytokine network I investigated the mechanism of the induction of serum haptoglobin, one of the acute phase proteins. I also
measured such inflammatory cytokines as IL-1, IL-6, TNF « and IL-1ra in inflammation induced by turpentine oil in mice.
These results indicated that the serum haptoglobin level began to increase 6 hr after injection of turpentine oil and reached a
peak level at 24 hr. IL-1 « and IL-6 were produced before the beginning of haptoglobin production. The peak level of IL-1
a was recognized at 2 and 48 hr, and that of JL-6 was at 12 hr. TNF ¢ was not detected in any time course of the
inflammation. IL-lra exhibited a peak level at 48 hr after turpentine injection, and continued to be produced at a high
concentration for a long period when other inflammatory cytokines were also produced. The production of both
inflammatory cytokines and IL-1ra suggested that IL-1ra regulated the inflammatory process. However, administration of
recombinant IL-1ra could not inhibit the production of serum haptoglobin induced by turpentine oil. These results suggested
the possibility that the production of acute phase proteins was induced mainly by IL-6 independent of IL-1.




